In the past years there is increasing research interest in the accurate determination of the composition of bone samples, as various major and trace element concentrations in bones turn out to be good indicators of several diseases. Also bone is one of the places in the body where toxic elements accumulate.
Recently it became possible, using high energies and large scattering angles, to resolve the recoil energies of electrons scattered from atoms with considerable mass differences. This technique, called electron Rutherford backscattering spectroscopy (eRBS), relies on the quasi-elastic electron-atom scattering. The energy of the elastically scattered electrons is decreased from its initial values due to the recoil energy acquired by the scattering atom. This recoil energy depends on the mass of the scattering atom and the quasielastic peak splits thus into several components.
The concentration of the various elements in mouse bone powder was studied by eRBS at 40 keV primary energy. As reference measurements calcium carbonate and hydroxyapatite were also investigated. We obtained a very good understanding of spectra of the latter two materials. Agreement between the measured and actual composition are at a respectable 10% level. The actual bone samples showed more variation in composition and a good fit of these spectra is only achieved, using the peak widths obtained for the hydroxyapatite sample, if one allows for the presence of impurity atoms with a mass close to that of Na and Mg (see Fig. 1 ). Thus eRBS becomes a useful tool to study bone mineralization. More generally, a meaningful interpretation of eRBS spectra of more complex samples in terms of composition is indeed possible, if the widths of the peaks contributing to the spectra are known. 
